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The invention relates to a process for the production
of cystein and isocystein hydrohalides.

It is known to react dibromopropionic acid with zinc
to form acrylic acid.

It is also known to prepare mercaptans from halogen
compounds and potassium hydrosulphide. Finally, the
synthetic production of aminocarboxylic acid by reacting
halogen fatty acids with ammonia or potassium phthal-
imide has been described and there has also been men-
tioned the synthesis of aminocarboxylic acids from amino-
nitriles which are obtained from the corresponding cyan-
hydrins and ammonia.

All these processes have nothing to do with the sub-
_ject matter of the invention. A combination of these proc-
esses would also not lead to the synthesis of cystein or iso-
cystein.

The object of the invention is to prepare hydrohalides
of cystein and isocystein from acrylic acid or acrylonitrile.

According to the invention, acrylic acid is treated with
halogens, the «,8-dihalogenpropionic acids obtained are
reacted with alkali hydrosulphides to form «-halogen-g-
mercaptopropionic acids or «-mercapto-g-halogenpropi-
onic acids and the latter are converted with ammonia into
cystein hydrohalides or isocystein hydrohalides. If, in the
process according to the invention, acrylenitrile is used as
the initial material for the cystein or isocystein synthesis,
the a-amino-g-mercaptopropionitriles or a-mercapto-g-am-
ino-propionitriles obtained as intermediate products are
saponified with acids or alkalies to give the desired final
products.

The reactions are represented diagrammatically by the
following equations, in which the reaction of an alkali
hydrosulphide is represented as of potassium hydrosul-
phide and in which X denotes a halogen.

H:C=CH—COOH + 2X —— CH:X—CHX—COOH

(Acrylic acid) (e,8-dihalogenpropionic acid)

KSE )/ / KSH
CH:X—CHSH—COOH CH:8SH—CHX~—-COOH
(a-mercapto-8-halogen- (a-halogen-g-mercapto-
propienie acid) propionie acid)
l NH; l NH;
CH,NH;—CHSH—COOH CH:SH—CHNH,—COOH
(Isocystein) (Cystein)
H;C=CH—CN + 2X — CH,X—CHX—-CN
(Acrylonitrile) (a,8-dihalogenpropionitrile)
/
KSE/ KSH

CH:SH—CHX~-CN

(a-halogen-p-mercapto-
propionitrile)

CHyX—CHSH-—~CN
(a-mercapto-g-halogen-
propionitrile)

NH; NH;

CH:;SH—CH—NH:CN
(a-amino-g-mercapto-

CH2.NH:~CHSH—CN
(e-mercapto-g-amino-

propionitrile) ‘propionitrile)
HCI HCl
or or
NaOH NaOH
CH:SH—CH.NH:.COOH CH;NH:.CHSH—COOH
(Cystein) (Isocystein)
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In the opinion of experts, it was not to be foreseen with
certainty that the desired final products, namely cystein
and isocystein, would be obtained in the reaction of a,8-
dihalogenpropionic acids with potassium hydrosulphide.
On the contrary, it was to be expected that reactions other
than those represented abeve might take place.  For ex-
ample, the aforesaid reaction might have led to the for-
mation of ammonium sulphide, secondary amines or other
compounds. It was therefore surprising that this reac-
tion has led to the formation of cystein or isocystein in
good yields. :
~ In carrying out the process according to the invention,
the reaction of acrylic acid or acrylenitrile with halogens
is carried out with cooling, advantageously with good ice
cooling. In doing this, it is important not to add the halo-
gen too rapidly. Chlorine may be passed in slowly, whilst
bromine is allowed to drop in slowly. Yields of up to
70% of the theoretical of «,8-dihalogenpropionic acids or
of «,8-dihalogenpropionitriles are obtained. The «,8-di-
halogenpropionic acids or «,8-dihalogenpropionitriles ob-
tained are treated with alkali hydrosulphides, for example
potassium hydrosulphide, in organic solvents which do not
react chemically with the reactants. For this purpose,
methanol, for example, may be employed. In addition
to the «-halogen-g-mercaptopropionic acids or «-halogen-
p-mercaptopropionitriles, the isomeric e-mercapto-g-halo-
genpropionic acids or «-mercapto-g-halogenpropionitriles
are obtained in an equal quantity. If acrylic acid were
used as the initial substance, the «-halogen-g-mercapto-
propionic acids or the isomeric «-mercapto-g-halogenpro-
pionic acids can be reacted directly with aminonia to form
cystein hydrohalides or isocystein hydrohalides. The am-
monia may be employed in the form of its aqueous solu-
tion or in the form of ammonia gas.

If acrylonitrile were selected as the initial substance,
the «-halogen-g-mercaptonitrile or the «-mercapto-g-halo-
gennitrile can also first be reacted with ammonia gas or
solutions of ammonia to form the corresponding amino
compounds and the latter are then saponified with solu-
tions of alkalies, such as a solution of caustic potash or
of caustic soda, or acids, for example hydrochloric acid,
to form cystein hydrohalides or isocystein hydrohalides.

By the process according to the invention, cystein hydro-
halides and isocystein hydrohalides are obtained in good
yields, each of about 45%. Cystein hydrohalides and iso-
cystein hydrohalides are valuable amino acids.

Example

250 gms. of acrylonitrile are cooled with ice. 800
gms. of bromine are allowed to drop in slowly, while
cooling well with ice. The addition of bromine is com-
pleted within 4 hours. The reaction mixture is then kept
for 2 hours at 40° C. and is then distilled in vacuo. The
o,8-dibromo-propionitrile passes over at 20 mms. of mer-
cury at 90-95° C. The yield amounts to 70% of the
theoretical. 213 gms. of ao,8-dibromopropionitrile are
treated, while cooling well with ice, with 72 gms. of po-
tassium hydrosulphide dissolved in methanol. After 3-5
hours, the reaction is finished, and the separated potas-
sium bromide is filtered off by suction. The methanol is
then removed in vacuo at a temperature of 20° C. and
the crude «-bromo-g-mercaptopropionitrile is treated with
200 gms. of a 20% solution of ammonia. The hydro-
bromide of «-amino-g-mercaptopropionitrile is formed,
which can be easily converted into cystein hydrobromide
by saponification with hydrochloric acid.

What I claim is:

1. In a process for the production of cystein hydro-
halides and isocystein hydrohaiides, the steps of treating
a member selected from the group consisting of acrylic
acid and acrylonitrile directly with a halogen while cool-
ing, reacting the obtained «,8-dihalogen compound with
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an alkali hydrosulphide to form the corresponding «-
halegen-g-mercapto and «-mercapto-g-halogen com-
pounds, and subjecting the latter to the action of am-
monia gas.

2. A process for the production of cystein hydro-
halides and isocystein hydrehalides, comprising treating
acrylic acid directly with a halogen while cooling, re-
acting the «,8-dihalogenpropionic acid obtained with an
alkali hydrosulphide to form «-halogen-g-mercaptopro-
pionic acid and «-mercapto-g-halogenpropionic acid and
converting the two latter compounds with ammonia gas
into cystein hydrohalide and isocystein hydrohalide.

3. A process for the production of cystein hydro-
halides and isocystein hvdrohalides, comprising treating
acrylic acid directly with a halogen while cooling, re-
acting the «,p-dihalogenpropionic acid obtained with
potassium hydrosulphide to form «-halogen-g-mercapto-
propionic acid and o-mercapto-g-halogenpropionic acid
and converting the two latter compounds with ammonia
gas into cystein hydrohalide and isocystein hydiohalide.

4. A process for the production of cystein hydrchalides
and isocystein hydrohalides, comprising treating acrylic
acid directly with a halogen while cooling, reacting the
«,8-dihalogenpropionic acid obiained with an alkali hy-
drosulphide in an organic solvent to form «-halogen-g-
mercaptopropionic acid and «-mercapto-g-halogenpro-
pionic acid and converiing the two latter compounds with
ammonia gas into cystein hydrohalide and isocystein hy-
drohalide.

5. A process for the production of cystein hydrohalides
and isocystein hydrohalides, comprising treating acrylic
acid directly with a haiogen while cooling, reacting the
a,B-dihalogenpropionic acid cbtained with an alkali hydro-
sulphide in methanol to form «-halogen-g-mercapto-
propionic acid and «-mercapto-g-halogenpropionic acid
and converting the two latter compounds with ammonia
gas into cystein hydrchalide and isocystein hydrohalide.

6. A process for the production of cystein hydrohalides
and isocystein hydrohalides, comprising treating acrylic
acid directly with a halogen while cooling, reacting the
o.B-dihalogenpropionic acid obtained with an alkali hy-
drosulphide to. form «-halogen-g-mercaptopropionic acid
and o-mercapto-pg-halogenpropionic acid and converting
the two latter compounds with solutions of ammonia into
cystein hydrohalide and isocystein hydrohalide.

7. A process for the production of cystein hydro-
halides and isocystein hydrohalides, comprising treating
acrylomitrile directly with a halogen while cooling, re-
acting the «,8-dihalogenpropionitrile obtained with an
alkali hydrosulphide to form e«-halogen-g-mercaptopro-
pionitrile and «-mercapto-g8-halogenpropionitrile, convert-
ing the two latter comipounds with ammonia gas into
o-amino-g - mercaplopropionitrile and « - mercapto - g -
aminopropionitrile and saponifying the two last men-
tioned compounds with an acid to form cystein hydro-
halide and isocystein hydrohalide.

8. A process for the production of cystein hydrohal-
ides and isocystein hydrohalides, comprising treating
acrylonitrile directly with a halogen while cooling, react-
ing the «,8-dihalogenpropionitrile obtained with potas-
sium hydrosulphide to form e«-halogen-g8-mercaptopro-
pionitrile and «-mercapto-g-halogenpropionitrile, convert-
ing the two latter compounds with ammonia gas into
« - amino - 8 - mercaptopropiornitrile and « - mercapto-
B-aminopropionitrile and saponifying the two last men-
tioned compounds with an acid to form cystein hydro-
halide and isocystein hydrohalide.

9. A process for the production of cystein hydrohal-
ides and isocystein hydrohalides, comprising treating
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acrylonitrile directly with a halogen while cooling, react-
ing the «,8-dihalogenpropicnitrile obtained with an al-
kali hydrosulphide in an erganic solvent to form «-halogen-
B-mercaptopropionitrile and wa-mercapto-g-halogenpro-
pionitrile, converting the two latter compounds with am-
menia gas into «-amino-g-mercaptopropionitrile and
a-mercapts-g-aminopropionitrile and saponifying the two
last mentioned compounds with an acid to form cystein
hydrohalide and isocystein hydrohalide.

10. A process for the production of cystein hydrohal-
ides and isocystein hydrohalides, comprising treating
acrylonitrile directly with a halogen while cooling, react-
ing the «,8-dihalogenpropionitrile obtained with an al-
kali hydrostulphide in methanol to form o-halogen-g-mer-

“ captopropionitrile and a-mercapto-g-halogenpropionitrile,

converting the two latter compounds with ammonia gas
into «-amino-g-mercaptopropionitrile and a-mercapto-S-
aminopropionitrile and saponifying the two last men-
tioned compounds with an acid to form cystein hydro-
halide and isocystein hydrohalide.

11. A process for the production of cystein hydro-
halides and isocystein hydrohalides, comprising treating
acryloniirile directly with a halogen while cooling, react-
ing the «,@-dihalogenpropionitrile obtained with an al-
kali hydrosulphide to form «-halogen-g-mercaptopro-
pioniirile and «-mercapto-g-halogenpropionitrile, convert-
ing the two latter compounds with solutions of ammonia
into «-amino-g-mercaptopropionitrile and «-mercapto-g-
aminopropionitrile and saponifying the two last men-
tioned compounds with an acid to form cystein hydro-
halide and isocystein hydrohalide.

12. A process for the production of cystein hydro.
halides and isocystein hydrohalides, comprising treating
acrylonitrile directly with a halogen while cooling, re-
acting the «,-dibalogenpropionitrile obtained with an
alkali hydrosulphide to form «-halogen-g-mercaptopropio-
nitrile and «-mercapto-g-halogenpropionitrile, converting
the two latter compounds with ammonia gas into «-amino
B - mercaptopropionitrile and « - mercapto - g - amino-
propionitrile and saponifying the two last mentioned com-
pounds with hydrochloric acid tc form cystein hydro-
halide and isocystein hydrohalide.

13. A process for the production of cystein hydro-
haiides and isocystein hydrohalides, comprising treating
acrylonitrile directly with a halogen while cooling, react-
ing the «,S-dihalogenpropionitrile obtained with an al-
kaii hydrosulphide to form «-halogen-g-mercaptopro-
pionitrile and «-mercapto-g-halogenpropionitrile, con-

.. verting the two latter compounds with ammonia gas into

a - amino - @ - mercaptopropionitrile and « - mercapto-
f-aminopropionitrile and saponifying the two last men-
tioned compounds with a sclution of an alkali to form
cystein hydrohalide and isocystein hydrohalide.
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